) 



LE9-99-015 




in 

MS 



10 



A toner composition comprising: 

a) a primary resin having a polymeric structure comprising at least one 

distinct repeating structural unit; 

b) at least one wax releas/ igent having a polymeric structure comprising at 

least one distinct repeating structjafal unhand 

c) a secondary re^comprfsing a random copolymer, wherein the structure 
of said random copolyme^nas at least one repeating structural unit compatible with at 
least one distinct repeatfng structural unit of said primary resin and at least one other 
repeating structural dnit which is compatible with at least one distinct repeating structural 
unit of said wax mease agent. 



2. The composition of claim 1, 
amount effective to at least partially 




aid random copolymer is present in an 
ize the primary resin and said wax. 



£ The composition o f cluim 1, whuuiii lisAd taiidoin co po^nerj^pje^giwrfaraii 

amount effective to produce maximum wax d^main^izes-ofabout 0.5-3.5 microns in the 
finished toner, as measured bySc^nmng^lectton Microscopy. 

Smposition of claim 3, wherein said maximum wax domain sizes are in the 
it 1 lu aboul 2.5 microns. 



5. The composition of claim 1 , ™J^JP said random copolymer is present in an 
amount effective to reduce the differ4tia/$f wax contents between the toner particles 
and the fines particles to less thanabout 20 weight percent. 



^ Th f ™ mp n ^tmn nf r^im ^whefe m said diffumtial of way contents is less than , 
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7. The composition of claim 1, wherein said primajyrcsin is the polymeric reaction 
product of reactants selected from the group consisting of styrene and its substitution 
analogs, homopolymers and copolymers of styrene and substitution copolymers thereof, 
acrylic and (meth)acrylic monomers and their polymers and copolymers, vinyl chloride 
and its polymers, vinyl alcohol and its/polvmers, olefins and polyolefins, urethanes and 
polyurethanes, amides and polyamraes, epoxides and polymers and copolymers of 
epoxides, and esters and polyrrjCTS and copolymers of esters. 



Iff 



8. The composition cn claim 7, wherein said primary resin comprises at least one 
homopolymer or copolwner of styrene and substitution copolymers thereof. 



4*. The compo si tio n of claim 7, whe re nrsaid prima ry-resin^ 

(meth)acrylate repeating structural unit. 




10. The cfuiH5tf§mon of claim 7, wherein said primary resin comprises at least one 
Toth)acrylic ac i d repeat i ng ctiuetuiul unit. 




1 1 . The composition of claim 7, whereii 
reaction product incorporating at least i 




primary resin comprises a polymer 



12. The composition of claim 7, ^herein said primary resin comprises a polymer 
reaction product incorporating at Least one vinyl monomer. 



repeating structural units in proportions such that the proportjoa-eftaidrepeating 
structural units compatible with saidrerjgatmgTiistmct structural units present in said 
primary resin Kcc^eds-tfTe^roportion of said repeating structural unit compatible with said 
rep eating q t stiiici s>nucluial imil present in said wax wJ e aup agp,nt . 
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Hfc : The-e ompo^U ii >n of claim 1, w he rein the structural unit s proaont in the sec o ndary 

resin that are compatible with distinct repeating structural units present in the wax release 
agent are in the range of about 5 to about 95 weight percent of the molecular weight of 
the secondary resin. / 

15. The composition of claim 1, wherein said structural units present in the secondary 
resin that are compatible with distinct repeating structural units present in the wax release 
agent are in the range of about 60 to about 85 weight percent of/me molecular weight of 
the secondary resin. / 

1 6. The composition of claim 1 , wherein said secwidary resin is an ethylene/n-butyl 
acrylate random copolymer. / 

17. The composition of claim 1, whei^m said secondary resin is an ethyl ene/ethyl 
acrylate/styrene random copolymer wifh a number-average molecular weight of at least 
40,000 g/mole. / 

18. The composition ofclaim 10, wherein said wax release agent is selected from the 
group consisting of polyethylene, polypropylene, copolymers of ethylene and propylene, 
and mixtures there m 9 and said secondary resin contains at least one repeating structural 
unit comprising^ styrene group. 

19. The composition of claim 1 1 , wherein said wax release agent is selected from the 
groupxonsisting of polyethylene and polypropylene, copolymers of ethylene and 
propylene, and mixtures thereof, and said secondary resin contains at least one repeating 
u U u U ural unit luin prtslflg a (met h)aciylate gioup. ■ 
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20: The composition of claim 1 1 , wherein fiaid wax re l ease agen t is selected f r om, 

group consisting of polyethylene and polypropylene, copolymers of ethylene^ 
propylene, and mixtures thereof, and said secondary resin contains^H^ast one repeating 
structural unit comprising a (meth)acrylic acid group. 



21 . The composition of claim 12, w)per€m said wax release agent is selected from the 
group consisting of polyethylerjp-diid polypropylene, copolymers of ethylene and 
propylene, and mixtures'tfiereof, and said secondary resin contains at least one repeating 
structural unipeefmprising an olefin group. 



23. 



A dcvclopei com prising the toner composition of claim 1; 

A process of preparing an improved toner composition comffrising steps of: 

a) combining materials comprising a primary r^in having at least one 
distinct repeating structural unit, aWax release agent having at 



least ofie distinct 
comprisi: 
distinct rep 
least one stru 
repeating si 



repeating stmdural unit, and a random copolymer 
at least one stpactural unit compatible with at least one 
unit present in said primary resin and at 
unit compatible with at least one distinct 



ating i 



tVal unit^esent in said wax, 
b) extruding the^hgredie^ts under conditions effective to form a melt- 



mixe^; molten mass\ 

c) hardening the extruded material, and 

d) grjiWing the extruded and hj^dened product. 

24. The prp^ess of claim 23, wherein at least s)^e fines are removed from the toner 
particles. 
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25. e process of claim 23, wherein said random copolymer is added in arrlunount 
effective to at least partially compatibilize said primary resin and said w^release agent. 

26. The process of claim 23, wherein said random copolym^is present in an amount 
effective to producesmaximum wax domain sizes of about 0O-3.5 microns in the finished 
toner. \ / 

27. The process of clainr23, wherein said ratfaom copolymer is present in an amount 
effective to reduce the differential of wax c<n*tent between the toner particles of said 
composition and the fines to less than about 20 weight percent. 

28. A random copolymer compatibilizer comprising the reaction product between a 
first monomer compatible with ^oase res(n and a second monomer compatible with a 
wax release agent, wherein: / x . . 

said first mojriomer exhibits a hjonom^Vl reactivity ratio with respect to 
sajd second monomer wherein the monomer 1 reactivity ratio is 
reater than 1 , \ 
said /fecond monomer exhibits a mofiomer 2 reactivity ratio with respect to 
said first monomer wherein th&monomer 2 reactivity ratio is 
greater than 1, \ 
and said second monomer is present in theyreaction mixture at 15-85 
weight percent with respect to said first monomer. 



29. / A random copolymer compatibilizer comprising the reaction product between a 
fir${ monomer compatible with a base resin and a second monomer compatible with a 



^ax release agent, wherein: 



/ 
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said first monomer exhibits a monomer 1 rea^traty ratio with respect to 
said second noonomer wherein^Jh^monomer 1 reactivity ratio is 
greater than 1 , 

said second monomer exftihifs a monomer 2 reactivity ratio with respect to 
said first monojrler ^herein Jpie monomer 2 reactivity ratio is 
greater thajan, 

and said second monomer is pr&ent in the reaction mixture at 30-70 
weignt percent with respeo^ to said first monomer. 

a toner composition comprising about >6o parts of a styrene/acrylic random 
copolymer base resin and about 3 parts of a polyethylene wax additive an improved 
method of compatibilizing the components/the improvement comprising: 

adding a high molecular weight r^ndonyi polymer compatibilizer until it is 

present in said toner composition to a level that is about 1 .5 weight percent 
relative to the weightyof said styrene/acrylic random copolymer, wherein 
said compatibilizer ^comprises 81 weight percent ethylene and 19 weight 
percent n-butyl aciylate monomer units. 



r / cotjolvme 



32 



